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Abstract 
Solar Electricity will arguably be the single most important energy resource in the future. CSP power plants have the advantage 
of dispatchability. Still, for a sustainable market success without subsidies, their costs have to be further reduced. One key to cost 
reduction and for successful projects in general is ‘localization’. Localization here is defined as the process of adapting power 
plant type and design as well as system and component manufacturing methods to local conditions and production capabilities, 
and of increasing local capabilities. In the paper, localization as an integral part of any CSP market introduction and development 
strategy is discussed. Examples for successful, but also for failed localization are presented, focusing on the solar field. 
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1. Introduction 
Solar Electricity will arguably be the single most important energy resource in the future [1]. CSP power plants 
have the advantage of dispatchability. Still, for a sustainable market success without subsidies, their costs have to be 
further reduced. One key to cost reduction and for successful projects in general is ‘localization’. Localization here is 
defined as the process of adapting power plant type and design as well as system and component manufacturing 
methods to local conditions and production capabilities, and of increasing local capabilities. In the paper, 
localization as an integral part of any CSP market introduction and development strategy is discussed. Examples for 
successful, but also for failed localization are presented, focusing on the solar field. Appropriate localization of CSP 
technology may be seen as a challenge, but it is also a great chance. Compared to competing technologies like PV, 
CSP offers much more options for localization. Taking the opportunities offered is very likely a key for success of 
CSP. 
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
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2. CSP plant design and localization 
Localization in the context of concentrating solar power plants has two main aspects (Fig. 1): 
x Selection of a suitable technology and adaption of this technology to local conditions 
x Localization of fabrication, construction, engineering etc., i.e. know-how transfer and capacity building 
 
 
Fig. 1: Main Aspects of Localization 
To select the most appropriate technology, a techno-economic analysis and optimization is the tool of choice 
(Fig. 2). This is valid on system level – e.g. ‘tower or trough?’ – and on component level: ‘Which type of heliostat 
or parabolic trough collector should I use?’. 
 
  
Fig. 2: Techno-Economic Analysis and Optimization 
The techno-economic analysis and assessment must consider localization aspects with regards to physics 
(ambient temperature and humidity, corrosivity, wind velocities and direction, sunshape, atmospheric 
attenuation,…) and cost (material, machinery, labor, transport…). The figure of merit to be used is electricity costs 
or, alternatively, internal rate of return. The importance of using the correct input parameters cannot be 
overestimated.  
2.1. Examples showing the effect of atmospheric conditions 
The following two examples shall demonstrate the effect of local irradiation and atmospheric conditions on CSP 
technology. 
Localization 
A. Technology Selection & 
Adaption  to Local Conditions 
B. Localization of Fabrication, 
Construction and Engineering 
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2.1.1. Example 1: Effect of atmospheric conditions on technology selection 
Detailed knowledge of local atmospheric attenuation in the course of the year may be a decisive factor for the 
selection of either power tower or parabolic trough technology, because power towers are characterized by a long 
optical path from heliostat to receiver and therefore heavily affected by atmospheric attenuation, much more than 
troughs with only a few meters between mirror and absorber. 
2.1.2. Example 2: Effect of atmospheric conditions on collector details 
Only if sun shape conditions in the course of the year are known can the optimum power tower receiver size or 
heat collecting element diameter be selected. Optimum parabolic trough absorber tube diameter is a function of 
sunshape [2] and therefore site specific. In other words: A suitable absorber tube diameter for a site A is not 
necessarily suitable for site B. The graph in the center of Fig.3 shows in a schematic way that the optimum absorber 
tube diameter for a narrow sunshape (clear sky conditions, left) is smaller than for hazy sky conditions (right). 
 
Fig.3: Optimum Absorber Tube Diameter for a Parabolic Trough Collector as a Function of Sunshape (schematic) 
This fact was apparently ignored when designing the Shams 1 plant (Abu Dhabi) [3], as can be derived from the 
fact that only shortly after commissioning the plant the operators were discussing to replace all HCEs by larger 
diameter ones [4] that better match the local, comparatively ‘large’, sun shape (cf. Fig.2) – larger than at the sites the 
collector was originally designed for. 
2.2. Examples on adaption engineering 
Adaption engineering targets at achieving a tailored design that reflects local conditions like labor and material 
cost, availability of supply and manufacturing capabilities, transport possibilities and costs. Some examples to 
illustrate this are given below. 
2.2.1. Example 3: Site specific selection of collector structural concept 
This example shows how local conditions, here mainly steel cost and labor costs, influence collector design. 
Again, the most cost effective design has been identified by means of a techno-economic assessment. For a site with 
high labor costs especially at the construction site and relatively low steel cost, say, the U.S., a collector design 
employing a torque tube as main structural element is beneficial: Low assembly costs on site overcompensate higher 
material usage as compared to a torque box (lattice girder) design. For a project in India [5] it was found that in the 
Indian context, characterized by very low labor costs and comparatively high material costs, a torque box design is 
more cost efficient. The fact that steel work components have to be transported over long distances by truck from 
the workshops to the plant site in Rajasthan further contributed to this result: Lattice framework collector 
components can be transported much more efficiently than torque tubes, i.e. one truck can transport components for 
more collector aperture area of a torque box design structure than for a torque tube design. 
 
A. Clear Sky B. HazySky 
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Fig.4: Optimum Parabolic Trough Collector Structural Design: Torque Tube (left) or Torque Box (right) 
2.2.2. Example 4: Country specific selection of welding technology 
A typical component of parabolic trough collectors and heliostats are cantilever arms from steel hollow sections. 
Many thousands of such arms have to be manufactured. Depending on locally available technology and labor costs, 
the most cost efficient production concept must be selected.  
 
 
Fig.5: Cantilever Arm Welding: Using a robot (left) or manually (right) 
Again, there is not one single answer. In a highly industrialized country like Spain, welding robots will very 
likely be the option of choice (Fig. 5 left); in a country like India with many skilled workers and comparatively low 
labor costs, manual welding will be more economic (Fig. 5 right). 
2.2.3. Example 5: Site specific selection of wind fence design  
The last example is on wind fence design. Wind fences are used to reduce wind loads at the edges of parabolic 
trough collector fields. Their design must be adapted not only to collector size, but also to locally available 
construction materials and cost. A typical wind fence in the US consists in wood piles and a polymer mesh attached 
to it (Fig. 6 left). During the design of the Kuraymat [6] solar field, wood was barely available in Egypt at 
reasonable costs, and a durable polymer mesh was also quite expensive. Therefore a concrete/masonry design was 
conceived (Fig. 6 right) that enabled to meet the same aerodynamic requirements and at attractive costs. 
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Fig.6: Wind fence from wood and polymer mesh (left) and concrete/masonry (right, during construction): 
3. Towards a localization strategy 
The examples previously sketched show that localization is a must for success – technical and economical. 
Localization is already good engineering practice in advanced firms. This emphasis on localization may therefore 
sound like stating the obvious, but it is not, as negative examples prove. Moreover, the multitude of possibilities for 
the localization of CSP technology is not only a challenge, but it is also a big chance: Adapting CSP technology to 
local conditions, be it weather, soil or manufacturing technology, to name but a few, make a real difference for the 
success of implementing CSP, for making CSP an integral part of local economy. 
Converting CSP from a mainly imported technology into a local one is crucial. PV companies try to go this way 
by establishing local manufacturing facilities for raw material, cell and module production. CSP has a real advantage 
here: In practically all countries where CSP plants are being built today or will be built in the near future, 
construction and steel companies are already established. One task at hand is to teach such companies, what CSP is 
and how they can contribute, but also to learn from them about local specialities and manufacturing and construction 
capabilities in order to incorporate this knowledge into site specific power plant designs.  
Whilst it is possible to do so on an individual, project-by-project basis, it is strongly recommended to work on a 
wider, e.g. national localization strategy, if several projects shall be implemented in a sustainable, cost efficient way.  
Simple building blocks of such a strategy are shown in Fig. 6. The idea is to provide tools, drawings and 
specifications to local companies and, in return, obtain cost data from them. This will on the one hand enable the 
CSP technology provider to optimize his design and thus minimize cost of electricity, and on the other hand teach 
local companies about the special requirements of CSP, thereby enabling them to quote in future bidding phases. 
Otherwise only large internationally active companies may be able to quote, keeping CSP prices high and taking 
away revenues from the country. This may be nice for such companies in the short run, but will very likely be a 
show-stopper for CSP in the long run. 
 
The targets of a localization strategy are  
x Identification of components & services suitable for local supply 
ż today 
ż for the next step(s) of localization 
x Finding Strategies for the  
ż company specific paths for the localized implementation of CSP and a  
ż general path for the country, in order to 
maximize local value added. This is visualized in Fig. 7. 
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Fig.7:  Effect of Localization Strategy on Congruence between Requirements and Capabilities 
The successful implementation of CSP projects by mostly local companies supported by technology providers 
willing and able to localize power plant design, like the Godavari 50 MW plant in India, at roughly half the costs 
found before in Europe, is a good demonstration of the powers of localization. Negatively put, without going further 
down this cost reduction road at full steam without compromising quality, CSP will be beaten by PV plus electrical 
storage soon.  
 
 
Fig.8: Building Blocks for First Steps of Localization (Example Solar Field) 
Localization should therefore be considered as a real chance by both, countries where CSP is a new technology, 
and technology providers. It can be a real win-win situation in which know-how is exchanged for the benefit of joint 
projects, as shown in Fig. 9.  
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Fig.9: Localization as Win-Win Situation for Local Companies and CSP Technology Provider 
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